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5 (54) Title: METHOD FOR SEPARATING A KRYPTON-XENON CONCENTRATE AND A DEVICE FOR CARRYING 

^ OUT SAID METHOD 

^ (54) HassaHHe luofipereHHa: CnOCOE PA3;iEJ1EHHA KPHnf OHO-KCEHOHOBOrO KOHUEHTPATA H VCTPOO- 

1^ CTBOMHErOOCVmECTBJIEHH)! 

^ (57) Abstract: The invention relates to refining and separating a krypton-xenon concentrate. The inventive method consists in 

^ dividing said krypton-xenon concentrate into krypton and xenon fractions in a pre-separation column, in addition removing 

0 semi-volatile impurities from each fraction, obtaining production krypton and xenon from said refmed fractions in krypton and 

O xenon colunms and in addition extracting krypton from stripping gas of the krypton column by the rectification thereof. Reflux 

^ is fomied in condensers-evaporators of the rectification columns in such a way that the formation of a solid phase is excluded . 

Q The operation of the rectiHcation columns is initiated by supplying kiypton to a contacting space. The inventive device for 

^ carrying out said method is also disclosed Said invention ma^es it possible to increase the economical efficiency of the 

1^ production of pure krypton and xenon by means of the maximum extraction thereof from an initial mixture. 



[IIpoAOJUKeHHe Ha cjica. crpaHHite] 
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(57) Pe(|)epaT: M3o6peTeHHe othochtc)! k o6/iacTH ohhctkh h pasACJieHMji KpHnroHO-KceHOKOBoro KOHueHTpaxa. Cnoco6 aioiiOHaeT 
pasAejiCHHe KpHnroHo-KceHOKOBoro KOHueHrpara b KcmoHHe npeABapirreiibHoro pa3;ie;ieHHJi Ha KpHnroHOByio h KceHOHosyio (t>paKUHH, 
AonojiHHTCJibHyjo OMHCTKy KaxcAOH (j>paKUHH peKTH4>HKauHe{i or TpyAHOJieryHHx 3arp}i3HeHHii, nojiyneHHC h3 oMHmeHHux 4)paKUHfi b 

KpHirrOHOBOH H KCeHOKOBOil KOJIOHHaX npOAyKUHOHHblX KpHITFOHa H KCeHOHa H AOnOJIHHTeJIbKOe BbtAeJieHHe peKTH<t)HKaUHeif KpHfTTOHa 
H3 OTAyBOHHEdX mOB KpHHTOHOBOH KOJIOHHbl. 06pa30BaHMe 4>^erMU B KOHAeHCaTOpaX-HCnapKren)iX peiCTHiJlHICaUHOHHUX KOJ10HH 

ocyiuecTBJifliOT b yc/ioBMJix, HCKnioHaiomHX BOSHMKHOBeHMe TBepAOH 4>a3bi, a sanycK peKXH^tHKauHOHHux kojiohh b pa6aiy npoHSBOAJrr 
c noAaHH B KOHTaicTHoe npocrpaHCTBO KpunTOHa. IIpeAnoNceHO ycrpoHCTBO Anx peaJiiuauHH onHcauHoro cnoco6a. H3o6peTeHHe 
no3BOJuieT noBucHTb 3K0H0MMqH0CTb nojiyHeHHH HHCTbix iq>Hint>Ha H KccHOHa B pesynbTare hx MaxcHManuioro K3Biie<ieHHji h3 

HCXOAHOti CMeCH. 
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CnocoS pasACJieHHa KpHirroHO-KceHOHOBoro KonaeinpaTa h 
ycxpoHCTBO AM ero ocymecTBJieHiw 



M3o6peTeHHe othochtch k KpHoreHHofi xexHHKe, b HacxHocTH k ohhctkc h pa3jD[ejieHHK> 
iqjHiiTOHo-KceKHOHOBoro KOHiieHTpaTa, nojiynaeMoro Ha Bos^tyxopasflejiHTejiBHbix ycxaHOBKax, 
H Mo^er 6Brn» HcnojiBSOBaHO b XHM£[?ecKo3 h He^xerasoBoii npoMBmuieHHOcm. 

HsBecreH cnoco6 ohhctkh h pasflejicHEDi KpHirroHO-KceHOHOBoro KOHEteHxpaxa, aiono- 
HaK)mHft nojiy^eHHe KpHnxoHO-KceHOHOBoro KOHi^eHTpaTa MexoflOM HHSKOTeMnepaxypHofi peK- 

TH4)HKaiaiH H3 ScOTOH Iipej^BapHTeJIBHO OHHmCHHOfi OX yrJICBO^OpOAOB KpmrrOHO-KCeHOHOBOfi 

cMecH, oHHCTKy KpanxoHo-KceHOHOBoro KOHi^eHxpaxa ox (j^op- h/hjih xJiopcoA6p^aii](Hx 3a- 
rpHSHCHKH H Hocjiej^yiomee pasAeneHHe b peKXH$HKaJD[HOHHOH kojiohhc na bmcokohhcxhh 
KpHnxoH H BBicoKOHHCXMfi KCCHOH. O^cxKa KpHiiTOHo-KceHOHOBoro KoimeHxpaxa OX $xop 
h/hjih xjiopcojEiepjKamHx sarpKSHeHHH b hsbccxhom cnoco6e npej^ycMOxpena nyxcM xhmhhc- 
cKOg a^copGEtHH npH xeMnepaxype npeHMymecxBenno 450 - 550 °C na XBcpAOM aflcop6eHxe, 
co/^ep»caI^eM npeHMymecxBeHHo 6ojiee 50 % jihcxobhx CHJiHKaxoB c o6pa30BaHHeM ;^HOKCH^^a 
yrjiepofla h boah, norjiomenHe ff^oKcem yrjiepo^a, h Bom b o^hom hs ^pyx nepeKJnoHaio- 
mjsxca. aAcop6epoB .c npHMeneHHeM MOJieKyjiapHBix chx h yAajienne cjie^oB KHCJiopo^a npH 
KOHxaKxe c MeOTO-HmceneBBiM KaxanHsaxopoM (EP 0863375, 1998r.). 

He^ocxaxKaMH HSBecxHoro cnoco6a HBjunoxca bhcokhc sneproeMKOcxB h MexannoeM- 
KocxB, BHSBaHHHe HpHMCHeHHeM B KpHoreHHo:^ xexHOJionm BBicoKoxeMnepaxypHbix npoi^ec- 
COB, a xaiDKe HesosMosKHocTB nojiyneHHii b o^oft KonoHHe oOTOBpeMCHHO 0C060 hhcxbix 
KpHnxona h KcenoHa. 

HaH6ojiee Sjihskhm no xexraraecKofi cyiEpaocxH k Hacxojni?eMy H3o6pexeHHK) aBJinercK 
aflcop6aHOHHo-peKra$HKaip[OHH£iH cnoco6 peajien&Em moB c npHMCHeHHeM BBiMopa^cHBa- 
HHa (US 4.417.909,1983r.), ^pe;^yc^^aTpHBaK)I^HH BBmejieHHe KcenoHa h KpnnxoHa h3 cmcch 
rasoB, co^ep^camefi b cbocm cocxase iq)HirroH, kcchoh, apron h aaox. Corjiacao HSBccxnoMy 
cnoco6y hs upcABapHxejiBHO OHHmeHHoro ox moKcum yrjiepoM h BJiara noxoKa rasoB b ajsr 
copSepe c CHJiHKarejieM nornomaiox kcchoh, ocxaBmyiooi cmccb rasoB HanpaBJunox BHanajie b 
peKXH^HKaEpHOHHyio KOJioHHy npeOTapHxex[BHoro ox^ejieHHH KpHnxona, a 3axeM b kphuxoho- 
Byio KOJioHHy. BBmejieHHyio npH perenepaitHH a;^cop6epa KcenoHOByio 4)paiaGpaio nepHOflHHe- 
CKH HanpaBJMioT b BMMopaxcHBaxejifc, oxjia^aeMBta asoxoM, r;^e BUMopaMCHBaa KcenoH h 
KpHnxoH, y;^aJMIox H3 ^^paicuHH SHa^HxenbHyio aojho asoxa c npHMecBio KpnnxoHa, npHCoe^H- 
HH« ero K noxoKy ra30B na Bxo^e b KOJionny npe^apnxejiBHoro ox^ejienHH KpHnxona, a Kceno- 
HOBBm KOffl^enxpax, nojiynaeMBiH nocjie nJiaBJiennji Kpnooca^a, OHHmawx ox ocxaxKOB asoxa h 
KpHnxona b KcenoHOBon Kononne. 
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HeAOCTancaMH H3BecTHoro cnoco6a hbhsioich ero npepBrancTOCTb, cBx^maasi c npn- 
MeHCHHeM BHMopaMCHBaxejM, nepHOAHHecKH 3anojiHHeMoro kcchohoboh ^paio^HeH, ;i;onoiiHH- 
TejibHBie saxpaxBi xjiajioareHra h aueicipoaHeprHH Ha Hepe^^mHecH npoEteccbi saxonaMiBa- 
HHa H HarpcBa KceHOHOBOH 4>paKmiH, a laiOKe HeBOSMoacHOcxB nojiynemM oco6o hhctbix 
KpHirroHa h KcenoHa npa HajiHHHH b hcxootoh cmcch, nanpHMep, 4>Top-xJiopcoj5ep}Kaii^Hx co- 

UfinhK) HSoSpereHM HSJiKexca noBtnneHHe skohomhhhocth npn nojiyneKHH oco6o 
^CTWX KpHirroHa h KCCHOna b pesyjitTaTe hx MaKCHMajitHoro HSBJieHeinw hs hcxootoh cMecH. 

IlocTaBJieHHaH ^eJIB AocTHraercH tcm, hto b cnoco6e pasflejienHH iq)HnTOHO- 
KceHOHOBoro KOHiieHTpaTa, onnmeHHoro ot yrjieBo;iopo^(OB, BionoHaiomero paa^eneHHe noxo- 
Ka KpHnxoHo-KceHOHOBoro KOHi^eHxpaxa b npe^isapHxejiBHOH peKXH^HKaimoHHOH kojiohhc c 
oSpasosaHHeM noxoKa KpHirroHOBOH ^paio^HH h noxoKa KcenoHOBOH (|)paKitHH, no^^any h pas- 

A^JIQBRQ nOXOKa KpHnXOHOBOa 4>Pa^^HH B npOAyKE[HOHHOH KpHIIXOHOBOH KOJIOHHC C o5pa30Ba- 

HHCM noxoKa npoflyKi^HOHHoro KpHnrona h noxoKa ox^tyBOHHHx raaoB KpHnxoHOBOH kojiohhbi, 
noflany h pas^^ejieHHe noxoKa KCCHOHOBog ^paKum b npoAyKu;HOHHOH KceHOHOBOH KOJioHHe c 
o6pa30BaHHeM noxoKa npo;]iyKi5HOHHoro KcenoHa h noxoKa ox;^yBOHHbIx rasoB KceHOHOBofi ko- 
jiOHHBi. OxjiHHHxejibHOH oco5eHHOCXbK) jiBjiKexcH xo, Hxo HOxoK KceHOHOBOH (^paKi^H nepcfl 
noAanefi h pas^^ejieHHCM b npo^iyKi^HOHHoS KcenoHOBOH KOJioHHe ;^o^OJraHTeJIBHO pas^^enaiOT 
peKXH(j^HKaitHeH b ^[onojiHHxejiBHOH KCCHOHOBOH KOJioHHe c oepasoBaHHCM noxoKa OHHmeHHoii 

KceHOHOBOH ^paKUJSR, Ox6op KOXOpOH OCymeCXBJMK)T H3 BepXHCH 30HH KOHI^eHXpai^HOHHOH 

qacxH ;tonoJiHHxejii>HOH kcchohoboh kojiohhbi h noAaiox na pa3;^e^eHHe b upoflyKi^HOHHyK) 

KCCHOHOByiO KOHOHHy, H nOXOKa BblCOKOKHIWmHX npHMeCCH. noXOK KpHirrOHOBOfi $paKB[HH 

nepefl noflaHCH h pasaejieHHCM b npo^yKiiHOHHOH KpHnxoHOBOH kojiohhc flonojnmrejibHo paa- 
AejisttOT peKXH$HKai5HeH b jtononHHxejibHofi kphhtohoboh KOJioHne c o6pa30BaHHeM noroKa 
OHHmeHHoft KpHnxoHOBOH ^paKi^HH, KoxopuS HOflaiOT Ha pasi^encHHe b npo^tyKixHOHHyio 
KpHnTOHOByro KOJiOHHy, H noxoKa HpOMCSKyxoTObix HpHMeceil. Eotok oxayBOHHHX rasoB 

KpHHXOHOBOfi KOJIOHHBI ;^0n0JIHHTeiIBH0 paSflejUDOT peKTH4)HKaipefi B KOJIOHHC BUflejICHHa 

KpHHTOHa c o6pa30BaHHeM noxoKa HHSKOKHimipix npHMccefi h noroKa BBmcjiCHHoro KpHnxo- 
Ha. IIoxoK BBwejieHHoro KpHnxona h hotok oxflyBOHHHX rasoB kcchohoboS kohohhbi nanpaB- 
JOTOT Ha pa3flejieHHe b npcABapHxejibHyK) peKTH^HKaECHOHHyio KojioHHyio. IIpH sxom saiiycK 
pcKTH^HKaiiHOHHiax KOJiOHH B pa6oTy ocymecTBJiHKyr c no^aHH b KOHxaKiHoe npocrpaHCTBO 
KOJioHH KpHnroHa, a o6pa30BaHHe ^^jieimi b KOH^eHcaTopax-HcnapKrejiflx peKXH^HKaiptoHHux 

KOJIOHH npOH3BOAflT B yCJIOBHflX, HCKnK)HaK>n|HX BOSHHKHOBCHHe TBCp^^OH ^B3U. 

HsBecTHO ycxpoficTBO OHHCTKH H pasAeneHHJi KpHnxoHO-KCCHOHOBoro KOHi^eHTpaxa, 
co^^ep^aiE^ee coeAHHeHHue xpyGonpoBo^aMH c apMaxypois HHSKOTeMnepaiypHyio peKTH^mca- 
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iWOHHyio KOJiOHHy nojiyHCHHH KpmrroHO-KceHOHOBoro KOHi^eHTpaxa, oocyst, sanoJineHHBiH 
TBepflHM copSeHTOM, C0Aep»cainHM jiHCTOBHe CHJiHKara, AJifl yAaneHM m KOHi^eHTpaTa npa 
TCMnepaType 450 - 550 ^'C ^Top- h/hjih xjiopcoAep»caECtHX sarpHsnenHH, jibel nepeionoHaiomHX- 
C5L aflcopGepa, peaKTop c Mej[mo-HHKeJieBBiM KaTajiHsaxopOM h peicm^HKaOTOHHyio KOJioHHy 
JSM noJiyneHM bbicokohhctbix KpHirroHa h KcenoHa (EP 0863375, 1998 r,). 

HeflOCxaxECBMH HSBecTHoro ycxpoHCTBa >ibjihiotc5[ bbicokhc 3HeproeMKocTb H Mexajuio- 

eMKOCTb, HeB03M0»CH0CTB nOJiyqeHHH B OmOE. KOJIOHHe OflHOBpCMeHHO OC060 HHCTBIX KpHHTO- 

Ha H KceHOHa. 

HaH6ojiee Gjihskhm no xexHHqecKOH cymnocxH k nacxoameMy HSoSpexeHmo HBjiaexcH 
ycxpoHcxBo pasflencHHa rasoB, SKjno^aiomee jisa a^(cop6epa, sanojmeHHue MOJieKyjwpHBM ch- 
xoM, a;^cop6ep c cHjnncarejieM, Bi»iMopa»cHBaxejiB KCCHona, peKXH4)HKa^H0HHyK) KOJioHHy 
npcOTapHxejiLHoro oxAejienra KpHnxoHa, peKXH^HKaimoHHLie kojiohhbi KpmnoKEL h KcenoHa, 
coeAHHeHHBie Tpy6onpoBo;iaMH c apMaxypofi (US 4.417.909, 1983r). 

He^ocxaxKaMH H3BecxHoro ycxpoHcxBa otjmioxch npepUBHocxs ero pa6oxbi, cB^aHHaa 
c npHMCHeHHeM BtiMopa»cHBaxejia, nepnoAHHecKH sanojiraeMoro KcenoHOBOfi ^paKEtHen, ;^o- 
nojiHHxejiBHBie aaxpaxH xjiaj^oarenxa h 3JieKxpo3HeprHH npn saxojia^BaHHH h naipeBe bhmo- 
pa^KHBaxejiH, a xaiOTe HesosMo^ocxs nojiyneHiM oco6o hhcxbix KpnirroHa h KcenoHa npn Ha- 
JiHHHH B HCxoAHOH CMCCH, HanpHMcp, (|)xop h/hjih xjiopcoflep^KamHX sarpasHeHHH. 

I^ejiBio H3o6pexeHM iiBjiaexcji noBBnneHHe skohomkhhocth npn nojiyneEHH oco6o 

HHCXbDC KpHnXOHa H KCCHOHa B pesyJIBXaxe HX MaKCHMaJIBHOrO HSBJieTCHHfl H3 HCXOOTOH CMC- 
CH. 

IlocxaBJieHHaa ufijtb flocraraexcfl xcm, ^Tro ycxpoficxBO pasAeJieHna KpHirroHO- 
KceHOHOBoro KOHi^eHTpaxa, oHHmeHHoro ox yrjicBOAopoOTB, BKjnoHaex jihhhio noxoxa Kpnn- 
xoHO-KCCHOHOBoro KOHacHxpaxa, mrraromyio npe;^BapHTeiiBHyio peKXH^HKaipfOHHyio KonoH- 
Hy, npo;[orKimoHHyio KpHuxoHOByio KOJiOHHy c jmHHefi noxoxa oxflyBOHHHx raaoB xpHnxoHO- 
Bofl xojioHHBi, coeOTHCHHyio JiHHHeS noxoxa xpnnxoHOBofi (^paxoHH c npe;papHxejiBHOfi pex- 
XH^HxaitHOHHOH KOJioHHOH, iipoflyxipioHHyio KCCHOHOByio xonoHHy c jiHHHefi noxoxa oxfly- 

BOHHHX raSOB XCCHOHOBOH XOJIOHHBI, COeOTHCHHyiO OTHHCH HOXOXa XCCHOHOBOH ^paXmiH C 

npcOTapHxejiBHOfi pexxH4>Hxan;HOHHoS xojiOHHofi, xaa^aa h3 xoxopHx cHa63KeHa xoH^eHcaro- 
poM-HcnapHxeJiCM h xepMonpeoGpasoBaxejieM. OxjiHHHxejiBHoft ocoGeHHOCXBio HBraexca xo, 
TOO Ha jihhhh noxoxa xcchohoboS ^paxEpan ycxaHOBJiena AonojmHxcjiBHaji xceHOHosaa xo- 
jioHHa c naxpy6xoM b BcpxHcft sone xoH^eHxpa^H0HH0H nacxH, CHaSaccHHaH jmnHen nHxainM 

^[OnOJIHHXejIBHOft XCCHOHOBOBl XOJIOHHH, JIHHHeft HOXOXa OHKmCHHOft KCeHOHOBOfi $P^KC[HH, 

coeOTHCHHofi c naxpy6xoM b BepxHcfi sone xoHE[eHxpai^HOHHofi nacxH, h jiHHHeft noxoxa bm- 
coKoxHUfflxcHx npHMecea. JIhhha imxaHHa flonojiHHxejiBHOfi xcenoHOBofi xojiohhh coeOTHena 
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C JIHHHeg nOTOKa KCeHOHOBOfi 4)paKIIHH. JIhHHH nOTOKa OHHmeHHOS KCeHOHOBOH ^paKUHH co- 

eOTHena c naipySKOM BHXOfla noTOKa onnmeHHOH KcenoHOBOH ^paKom h c jniHHeH irHraHUH 
npo;iyKipioHHofi kcchohoboh kojiohhbi. Ha jihhhh noxoKa KpHnxoHOBOH ^paiopiH ycTaHOBJiena 
AonoJiHHxejiBHaa KpHnroHOBaa KonoHHa, CHa6aceHHaa jiHHHeH nuraHiM j^onojnmTeJibHOH 

KpHirrOHOBOa KOJIOHHBI, JIHHHeH HOTOKa OHHmeHHOfl KpmiTOHOBOH ^^paKUpaH H JlHHHeH nOTOKa 

npoMexcyroHHLix npHMecea. JIhhhh iiHTaHHK aonojiHHTejiBHOH KpHnxoHOBOH kojiohhbi coem- 

HCHa C JIHHHeH nOTOKa KpHHTOHOBOH (^)paK^HH. JIhHH^ HOTOKa OHHmCHHOH KpHHTOHOBOH 

^paxuHH coe^HHeHa c jikhhch nHxaHHH npo^yKipiOHHOH kphjixohoboh kojiohhbi. Ha jihhhh 
noxoKa oxAyBOHHBix rasoB KpimxoHOBOH kojiohhbi flonojiHHxejiBHO ycxaHOBJiena KOJioHHa bbi- 
AeJieHHK KpHHXOHa, CHaS^eHHa^ JiHHHefi imxaHH^ kojiohhbi BBmeneHHa KpHirrona, jihhhch no- 
xoKa HH3K0KH^H^^ix npHMeceii h JiHimeH noxoKa BBmejieHHoro KpmrroHa. JIhhh^ mixaHHa ko- 
jiohhh BBmejieHH)! KpHHxoHa coeOTHena c jntHHen noxoKa ox^^yBOHHBK rasoB kphhxohoboh 

kojiohhbi, npH 3X0M JIHHHK nOXOKa OXAyBOHHBDC raSOB kcchohoboh kojiohhbi, JIHHHil HOXOKa 
BBICOKOKHHHmHX npHMeCCH, JIHHHH HOXOKa npOMCacyXOHHBIX npHMCCefi, JIHHHH HOXOKa HH3K0- 
KHHHIIPK HpHMCCeH H JIHHHH HOXOKa BBmenCHHOrO KpHHXOHa COeAHHCHH C yCXpOHCXBOM c6opa 

c;^yBOK H Hepes ycxpoiicxBa noBBnncHHH AaBJieHHH coe^neHBi c KOHxaKXHofi nacxBio npCOTa- 

pHXeJIBHOH peKXH4)HKaipiOHHOH KOnOHHBI, KoHIteHXpaHHOHHBie HaCTH KOJIOHH flOnOJIHHTeJIBHO 

cHa63KeHBi mxyi^epaMH BBiBOfl;a ynpeawaioiimx anajiHSOB, a xepMoiipeo6pa30BaxejiH ycxanoB- 
JieHH BBnne hoaboaob hoxokob nHxaHHa kojiohh Ha paccxoHHHH L =(0,4-0,8)H, r^;e H-BHCoxa 
KOHqenxpaiiHOHHoii TiacxH cooTBexcxByiomea kojiohhbi. KoH;[^eHcaxopBI-Hc^apHTe^H kojiohh 
co;^ep»cax saMKHyxyio hojiocxb, pas^ejiHron^yK) noBcpxHOcxB KHnemiH xjia^iarcHxa h nonepx- 
HOCTB KOH^eHcai^HH napoB 4)JierMH, aanojmeHHyK) pa6oHHM xcjiom. SaMKHyxbie hojiocth koh- 
fleHcaxopoB-HcnapHTejieH npe^papHxejiBHOH peKTH$HKa^HOHHoi^ kojiohhh, npoflyKniHOHHofi 

KpHHTOHOBOH KOJIOHHH, UpO^iyKipiOHHOfi KCCHOHOBOfi KOJIOHHBI, flOHOJIBHTejIBHOiS KpHIITOHO- 
BOH[ KOJIOHHBI H AOHOJIHHTeJIBHOfi KCCHOHOBOfi KOJIOHHBI HacnPfflO SaHOJIHeHH HacaflJCOfl H pa- 

60HHM xejioM HBJiHexcH CMecB KHCJiopo^a H KpHHTona, a paSoHHM xejioM b aaMKHyrog hojiocth 
KOHfleHcaxopa-HcnapHxejw kojiohhh BBmejieHHH KpHirroHa jaMwercH aaox, npn 3tom npcOTa- 
pHxejiBHaH peKTH^HKai^oHHaH KOJiOHHa coe;^HHeHa xpyGonpoBOAOM c hctohhhkom KpHHTOHa. 

SaHBJiseMBifi cnocoS paaj^eneHHH KpnirroHo-KceHOHOBoro KOHi^eHxpara M03KeT CBriB 
peajuxsoBan b sasBJineMOM ycipoiicTBe, cxeMaxH^no noKaaaHHBiM na nepre^e. 

YcipoficTBO (ycxaHOBKa) co;^ep»cOT npe/papHxejiBHyK) peKXH^HKamiOHHyK) KOnoHHy 1, 
jQ[onojiHHxejiBHyK) KpHirroHOByio KonoHHy 2, npo;iyKiaiOHHyK) KpHirroHOByio KOJiOHHy 3, jiCh 

HOJIHHTeJIBHyK) KCeHOHOByiO KOnOHHy 4, npOflyKI^HOHHyK> KCeHOHOByiO KOJiOHHy 5, KOJiOHHy 

BBwejieHHH KpHirroHa 6. Kaxwaa peKXH^mcaiiHOHHaji KOHOHHa b rojiose HMcex KOHj^encaxop- 
HcnapHxejiB 7-1-S-7-6, a BHHsy - Ky6 8-1-^8-6, cHa6»ceHHBifi sjieicipoHarpeBaxejiBHBiM sjieMCH- 
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TOM 9-K9-6. Ky6 8-1 npe^BapHTejibHofi peKiu^HKai^HOHHOH: kojiohhbi 1 KpoMe axoro cojiep- 
KET HcnapHiejiB 10. 

Ka^c^Bifi KOH^eHcaTop-HcnapHTejiB 7-K7-6 HMeer saMKHyryio hojioctb 12-H12-6, sa- 
nojiHHeMyio paSoHHM xenoM. EpiiHeM BepxHM nacxb noBepxHOcra saMKHyroH hojiocth hmcct 
xenjioBoe B3aHMo;^eSc5TBHe c noBepxHocrtio 13-1^13-6 lameHHH xjiaAoareHxa, a HHacHKa nacxB 
- c nosepxHOCTBio 14-1^-14-6 KOHfleHcaipffl napoB (^jierMBi. IlpH stom cpeOTSK nacxB oe-beMa 
saMKHyroH nonocm KOHAecaxopoB-HcnapHxejiea 7-H7-5 sanojiHena nacajpcoH 15-K15-5. 

Bee KomteHcaxopBi-HcnapHxera HMeiox naxpySioa, coeOTHeHHBie c jihhhhmh 16-K16-6 
noOTo^^a Mijqcoro xjiaj^oarenxa h naxpy6KH, coe;[^HHeHHHe c jmnnaMH 17-l-^-17-6 oxBo;?a napos 
xJia^oareHxa. SaMKHyxBie nojiocxH KOimeHcaxopoB-HcnapHTejieH HMeex naxpy6KH, coeAHHeH- 
HJbie c jiHHHHMH 18- HI 8-6 noj^aHH pa6oHero xejia b ymmou eocxo^HHH hjih c jihhhkmh 19- 
H19-6 noji^aw paGonero xcJia b ra30o6pa3HOM cocxoraHH, a xaic^e naxpyGKH, coeflHHeHHHe 
JiHHHJiMH 20-H20-5 BBmyeKa paSonero xejia b ycxpoHcxBO 28 c5opa caybok. IIpeflBapHTejiBHaa 
peKTH^HKau^aoHHaa KOJioHna 1 b cpeOTCH nacxH HMeex naxpy6oK, coe^ijiHeHHLiH xpySonpoBO- 
AOM HCpes HcnapHxejiB 10 c jramieH 21 noxoKa KpmrroHo-KceHOHOBoro KOHi^eHTpaxa (noxoK 

A) , B BepxHefi ^acxH naxpy5oK, coeAHHCHHtiH jiHimeH 22 noxoKa kphuxohoboh ^paxjtm (no- 
xoK B) c naxpySKOM b cpeAHeH nacxH i^onojnmxejitHofi KpimxoHOBofi kojiohhbi 2, a b HHHoaefi 
^acxH Ky6 8-1 HMeex naxpy6oK, coeOTHeHHBm jiHHHefl 23 noxoKa KCCHOiaoBoa $paKD[HH (noxoK 

B) c naxpySKOM b cpe^HeH nacxH flonojraHxejiBHOH KcenoHOBoS kojiohhu 4. 

/IjonojiHHxejiBHaa KpHnxoHOBaji KonoHHa 2 HMeex b BepxHen nacxH naTpy6oK, coeflH- 
HCHHBiH jiHHHeH 24 HoxoKa OHHmeHHog KpHXTTOHOBOH ^psKnm (hoxok T) c naxpySKOM b 
cpeflHefl HacxH npoflyicuHOHHofi KpHnxoHOBOH kohohkbi 3, a b KHMcaefi nacxa, b Ky6e 8-2 nax- 
py6oK, coeflHHeHHBiH JiHRHefi 25 noxoKa npOMe}KyxoHHBix npHMecefi (noxoK JJ) ^^epea HcnapH- 
xejDb 26 H ycxpoHcxBO 27 noBtnneHHH flaBjienHJi c naxpyGKOM, pacnojiojKeHHBiM b HmKHeft nac- 
XH KOHxaKTHoro npocxpaHCTBa npeOTq)HxejiBHOH peKXH^HKarooHHOH KOJIOHHBI 1, HJIH nocjie 
HcnapHxejifl 26 c ycxpoHCxsoM 28 c6opa c^yBOK hjih c bhxoaom hs ycxanoBKH. 

npoffyKctHOHHaa iqpnnxoHOBaji KOJiOHHa 3 HMeex b BepxHCH nacxH naxpySoK, coeOTHen- 
HBifi JiHHHeg 29 noxoKa oxflyBOHHBix ra30B iq)HnxoHOBofi kojiohhbi (hoxok E) c naipy6K0M b 
cpeflHcfi HacxH kojiohhh BHwejieHHa KpHnxona 6, a b HH»cHeH nacTH b Ky6e 8-3 naxpySoK, co- 
e;(HHeHHBifi jiHHHeJi 30 noxoKa npo^yKiptOHHoro KpHirroHa (noxoK >K) nepes HcnapHxejib26 c 
BBKO^OM H3 ycxaHOBKH. 

^onojiHHTejiBHaH KccHOHOBaa KOJiOHHa 4 HMeex b sepxHcM nacxH naxpySoK, coeAHHCH- 
HHfi JiHHHeil 31 noxoKa OHHineHHog KceHOHOBosi i|>paKi^ (noxoK 3) c naTpy6K0M b cpe^Heii 
HacxH npoflyKimoHHoli KcenoHOBofi kojiohhh 5, b sepxHen aone KOHi^empai^HOHHofl HacxH 
natpy6oK, coejopHHenHBiH jiHHHefi 44 c jiHHHefi 31, a b HioKHefi nacxH b Ky6e 8-4 naxpyGoK, co- 
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eOTHeHHKfl jiHHHeS 32 noTOKa BHcoKOKHiMmnx npHMeccH (noTOK H) nepes Hcnapurejit 26 h 
ycxpoHCTBO noBBimeHHa ^aBjieHHa 33 c naxpyGKOM, pacnojio^enHtiM b HHxcHefi nacTH koh- 
xaKTHoro npocTpaHCTBa npeOTapirrejiBHofi peicrH^HKai^HOHHOH kohohhh 1, hjih nocjie Hcna- 
pHTenfl 26 c ycxpoficTBOM 28 c6opa Cjo^ynoK hjih c blko^com H3 ycxaHOBKH. 

^po;^yK^HOHHa£ KcenoHOBaH KOJiOHna 5 HMcer b Bepxnefl nacTH naxpyGoK, coe^HHen- 

HHH JlHHHefi 34 nOTOKa OT^iyBOHHMX raSOB KCenOHOBOH KOJIOHHBI (nOTOK K) C yCXpOHCTBOM 28 

c6opa c^tyBOK hjih nepes ycrpoHCTBO 35 noBtnneHHH ^taBJienna c naTpy6K0M, pacnojio^KeHHBiM 
B HHMcneH HacTH KOHT aKTHoro npocTpancTBa npeAsapHxejiBHOH peKTHiJjHKaipjoHHOH kojiohhbi 
1, a B HH^CHCH HacTH B Ky6e 8-5 naxpySoK, coeAHHeHHBia jihhhch 36 noroKa npoflyKipioHHoro 
KcenoHa (noxoK JI) nepes HcnapHxejib 26 c bbdcoj^om m ycraHOBicH. 

KojiOHHa BtmejieHH^ KpHnxona 6 HMeer b BepxHCH ^acxH naxpy6oK, coeOTHeHHBm jih- 
HHeH 37 noxoKa hhskokhidiiuhx npHMeceii (noxoK M) c ycxpoficxBOM 28 c6opa c^^yBOK hjih ne- 
pes ycxpoHCTBo43 noBHineHH^ ^aBJieniM c naTpy6K0M, pacnojio:«eHHHM b HHacHCH nacxH koh- 
xaKXHoro npocxpancxBa upcOTapHxejiLHOH peKTH(|)HKaE[HOHHOH kojiohhh 1, hjih c bhxoaom H3 
ycranoBKH, a b HH^cnefl nacxH b Ky6e 8-6 naxpy6oK, coe^HHenHBiH jihhhch 38 noxoKa B£we- 
jicHHoro KpHirrona (noxoK H) nepea HcnapnxejiB 26 c ycxpoficxBOM 28 c6opa cjnysoK hjih nepes 
ycxpoHCTBO 41 noBBnneHHH AasneHHH c naxpy6K0M, pacnojioacennBiM b miacHefl nacxH koh- 
xaKTHoro npocxpancxBa npcOTapaxejiBHofi: peKXH^HKanHOHHofi kojiohhh 1 hjih c bbkoaom h3 
ycxanoBKH. 

JIflsi sanycKa ycxpoficxBa b pa6oxy b cxcmc npeflycMOxpen hcxohhhk 39 KpHnxona, ko- 
xopLiH coe;?HHeH JiHHHefi 40 no^aHH KpHnxona (noxoKa O) c npeOTapHxenBHOii peKXH(|)HKai|H- 
ohhoSkojiohhoh 1. 

Bee peKXH^HKaipioHHBie kojiohhbi coflepacar xepMonpeo6pa30BaxejiH T 1-6 h3- 
MepeHHH xeMnepaxyp xoHflKocxH a Ky6e, xepMonpeo6pa30BaxejiH T2-KT2-6 HSMepeHHH t^mhc- 
paxyp cpeflH, ycxanoBJieHKHe b ccHeHHH Bepxneg (KOimeHipaiiHOHHofi) nacxH, Haxo;5«meMCJi 
BBime BBo;ta hoxokob A, B, B, T, 3, E na paccxoraHH L cocxasjunomeM ox 0,4 flo 0,8 bhcoxbi H 
KOHE[eHipaqHOHHofi nacxH cooxBexcTByromefi kojiohhbi, urrynepH A 1-HA 1-6 BBiBo;ta ana- 
JIH3HBIX Tpy6 H3 napoBoS 30HBI Ky6a, iipo6oox6opHHKH A2-l-^A2-6 BBmoAa napOBOft ^a3£i, yc- 
xaHOBJieHHHe na paccxoHHHH Li = 0,5-^1,0 m ox Bepxa KOH^eH^pa^HOHHofi nacxH h nrryxtepij 
M1-^M6 BHBOfla HMiiyjibCHBix Tpy6 k iiHeBMonpeoSpasoBaTejwM. Uhyriepu A3-1-5-A3-6 JE^JIa 
BMBO^a aHajiH3HBix xpy6 ycxaHOBJieHH xaKxce cooxBexcxBeHHO na jmnnax hoxokob B, T, E, 3, 
K, M H mxyiiep A4-1 na jihhhh noxoKa B. Bee peKXH^HKaoHOHHBie kojiohhbi h HHSKoxeMuepa- 
xypHBie xpy6onpoBOABi noMen^eHBi a HSOJinpyion^eM KO»cyxe 11 h sacnnaHBi xenJioHSOJisxo- 
poM, HanpHMep, nepjiHxoBBiM noponncoM. 

Cnoco6 pas^^ejieHHH KpraixoHO-KceHOHOBoro KOHaeHxpara ocymecxBJwexca cnejiyK)- 
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mHM o6pa30M. 

B npeOTapHxejiBHO BaKyyMHpoBaHHBie KOHraicrHHe npocipaHCTBa peKTH4)HKaipioHHLix 
KOJioHH H6 no;iaK)T no jihhhh 40 H3 HcroHHHKa 39 KpnnxoHa hotok 0 KpHnrona, no^mepKH- 
Baa ^^aBJieme nocjie pejo^KTOpa ot 0,15 ao 0,3 Mlla, npeHMymecTseHHo 0,2 MTIa. O^oBpe- 
MCHHO no JiHHHJiM 16-K16-6 noAaioT k noBepxHocr™ KHneHiM xjiaAoarenra 13-H 13-6 koh- 
fleHcaxopoB-HcnapHTeJieH 7-1-^ 7-6 xomKHii asoT, HcnojiBsyeMLra b KanecxBe xjia^oareHxa, ko- 
Toptm KHnHT noA AasjiemieM 0,1 1-0,15 Mlla, a o6pa30BaBniHecH napti oxBOAar no jihhmm 17- 
K17-6. Ilocjie saBepmeHM saxojiamiBaHHH noBepxHOCTen lameHHH, Koxopoe xapaKxepHsyexcH 
pe3KHM yMeHBrneHHCM KOJiHHecxBa oxBo;piMoro no jmwmM 17- HI 7-6 napa, b saMKnyxBie no- 
JTOCXH 12-1-5-12-5 KOH^eHcaxopoB-HcnapHxejieH 7-K7-5 no^iaiox b KanecxBe pa6oHero xejia kh- 
cjiopoflo-KpHnxoHOByio cMecB, co^ep^amyio 40-^-90 % KpnnxoHa, b rasooGpasHOM no jniHHHM 

19-H19-5 HJffl B ^KHAKOM no JIHHIMM 18-H18-5 COCXOMHHHX, B SaMKHyxyiO nOJIOCXb 12-6 KOH- 

fleHcaxopa-HcnapHxejifl 7-6 no^iaiox b KanecxBe pa6oHero xejia rasooSpasHtiH asox no jihhhh 
19-6 Hjni ^cHjucHH asox - no jihhhh 18-6. Hpn no^ane KHCjiopoAHo-KpHnxoHOBofi cmcch b raso- 
o6pa3HOM cocxomHH ;iaBJieHHe cmcch noOTcpacHBaiox ox 0,2 jsjo 0,7 MTIa, npcHMyn^ecxBeHHo 
0,3 Mlla, npH no^aqe rasooGpasHoro asoxa ;^aBJieHHe na Bxo^e noflflepacHBaKyr 2,4-3,0 Mlla, 
npeHMymecxBCHHO 2,5 Mlla. Ilocjie KOH^eHcamm Heo6xoOTMoro KOJiH^ecxBa pa6oHero xejia, 
onpe^tejiacMoro no ypoBHio b HHKHefi nacxH noBepxHOCXH saMKHyxoH nojiocxH, ^OJ^aHa ero 
npexpamaexcH, Hpn noflane pa6oHero xejia b xch^pcom cocxoakhh o6pa30BaBmHflca npn saxo- 

Jia3KHBaHHH Hap KOHACHCHpyiOT B BCpXHCfi HaCXH nOBCpXHOCXH SaMKHyXOH nOJIOCTH. OflHOBpe- 

MeHHo c noaBJieHHeM mch^ococth pa6oHero xejia a EHxcnefi nacxH noBqjxHOCXH saMKHyxofl no- 
JiocxH HaHHHaexcH KomtencaipiH KpHirroHa h ;[^aJIBHeH^^ee saxojiaHCHBanHe peKXH^HKaiproHHBix 
KOJIOHH. HpH noasjieHHH MCH^pcoro KpnnxoHa b KySax 8-1-5-8-6 npoaecc saxojiaacHBaHHH saKon- 
HCH, K 3JieKrpoHarpeBaxejn>HBiM sneMCHxaM 9-1-9-6 no^BOOTx sjieicrpHHecKyio Monptocxt, ko- 
jiOHHH nepeBOAflT b pe^oHM "6ecKOHeHHofi ^jicfmh" nyrcM HSMeHenHfl pacxo^ta xjia^oareHxa, a 
b saMKHyxoii nojiocxH KOH^^escaxopoB-HcnapHxejiefi noOTcpamBaiox ^aBJiCHHe, nosBOJunomtee c 
oj^HoS cxopoHM ycxaHOBHXB pa6oHee ^aBneHHe b KOHxaicTHOH nonociH peKTH^HKauHOHHHX 
KOJIOHH, a c ^ipyroft - xcMnepaxypy nosepxHOcxH KOHflencaiiHH napoB ^Jieimi BHme xeMnepa- 
xypH saMepaaHHii icpHirroHa, xo ecxb HCKjnonaiomyK) naMepsaHHe jiB^a. 

KpmrroHO-KceHOHOBHH KOHiteHrpax, nojiynacMMfi na Bosflyxopasj^ejmxejiBHHX ycxa- 
HOBKax, 0HHmeHHH& OX yTjicBOj^opo^^OB, coAepMcamnfi B CBOCM cocxase KpHirroH Kr, KcenoH 
Xe c npHMCcflMH, nanpHMep, asoxa N2, raacjiopo^ta O2, aproHa Ar, neoHa Ne, rejira He, bo^o- 
poffjBi H2, OKCH^a yrjiepofla CO, xexpa4nx)pMexaHa CF4, reKca^paxaHa C2F6, MOHo^xoprpn- 
xjiopMcxana ( 4)peoH 11) CFCI3, jPoa^xopAHXJiopMeTaHa ( $peoH 12) CF2CI2 h flp. no^taiox no 
JIHHHH 21 npeHMyn^ecxBeHHO npH A^BJieHHH 0,2-0,25 Mlla b npe^BapHxejibHyK) peKm^HKai^- 



7 



wo 2004/045744 



PCT/RU2003/000431 



OHHyio KOJiOHHy 1, ^JierMOH b KOTopoH £BJMeTCa KOHweHcax KpHHTOHa. B peayjiLTaxe ^po^ecca 
peKiH^HKamiH B Ky6e 8-1 co6HpaeTC5[ KcenoHOBa^ ^pwjmy comv^m^ bccb kcchoh h bh- 
coKOKHiwmHe no oTHomeHHK) K KpHirroHy npHMecn, nanpHMep, C2F6, CFCI3, CF2CI2 h zip., a 
xaKxce He6ojibnioe, cneroajiBHo noraepKHsaeMoe KOJiHHecxBO KpHnroHa (2-5%o6), a b rojioBe 
KOJioHHM - KpHnxoHOBaa (|)paKmM, cojsfipyKm^ KpmrroH, nexynHe no oxHomeHHio k KpnnxoHy 
npHMCCH, a TaK»ce CF4 h ffp. npHMecH, HMeiomHe 6jm3Kyio k KpnnTOHy xeMnepaxypy KHncHiw. 
^po^ecc peKTO^HKamiH Be^yT no noKaaaaMM nHeBMOiipeo6pa30BaTejM, no^pcjnoHeHHoro k 
nnyuepy Ml, TepMonpeo6pa30BaTejieH T 1-1 h T2-1, aHajiHsoB, bsotbix h3 II^^y^epoB A 1-1 
A3-1, A4-1, H aHajmsa, bshtofo hs npo6ooT6opHHKa A2-U npuneM TCpMoiipeo6pa30BaTejiB T2- 
1, ycTaHOBneHHHH na paccroHHini L = (0,4h-0,8)H Btinie BBo;^a noroKa A, ^;^e H - b ^aHHOM 
cjiynae BHcoxa K0H^eHTpa^H0HH0H nacra npeOTapHrejiBHog peK'ra4)HKaaHOHHoa kojiohhh, 
HaxoAHTCH b 30He MaKCHMajiBHoro HSMeneHiM K0H^eHTpa^HH H no3TOMy OTraexcH BecBMa 
HyBCTBHTejEbHLiM K HSMCHeHHio pc^KHMa, a aHajiHS H3 iipo5ooT6opHHKa A2-1 HBjiflexcH ynpe^- 
ZiaiomHM jjjm npHHflTHH Mep no ncionoqeHHio, HanpHMep, BHXofla KcenoHa k noBepxHocra 
Koimencai^HH. 

B saMKHyxoH hojiocth 12-1 npn coAepKaHHH KpHnxona, nanpHMcp, 80 %o6. noaaep- 
»CHBaK)x AaBjieHHe 0,25 MITa, hxo oSecnennBaex MHHHMajn,Hyio pasHocxB xeMnepaxyp no ne- 
saMepaacMocxH KpnnxoHa npH6jra3HxejibHo 2 K. TaKoe HHSKoe AaBjierae b saMKHyxofi nojiocxH 
oSycjioBJieno npHMeneHneM b KanecxBe paGonero xejia cmcch KpnnxoHa h KHCJiopo^a c pasfle- 
jieHHCM KOMnoHCBrroB CMCCH Ha Haca^Kc 15-1, b pesyjiBxare Hero xcMnepaxypa KHnenHH cmcch 
B HH^cH ^acxH saMKHyxoH nojiocxH BHme xcMnepaxypfci Ko^aencaimH KHCJiopoAa b sepxHefi 
HacxH saMKHyxoH nojiocxH na 18 K. HcKJnOHCHHe ycjioBHH oSpasoBaHHH m^a na noBepxHOcra 
KOHflCHcaipDH 14-1, a xaic^e na noBcpxHocra KOH^tCHcai^HH 14-2-^14-6 b jspyvKK KOH^ieHcaTO- 
pax-HcnapHxejiHx npcfloxBpamaex BosMOMocnb ocxanoBa ycxaHOBKH b cbhsh c saSHBKofl pcK- 
xH^HKarooHHHx KOJiOHH, Heo6xo;p!MOCTBio Hx oxoipcBa H nocjie^flyiomcro nycKa. 

Ha rojioBBi npcOTapHxejiBHoa pcKXH^^HKanpaoHHoft kojiohhh 1 no hhhhh 22 nanpaBJia- 
KTT noxoK KpHnxoHOBOH ^paKi^HH B j^ononHHTCJiBHyio KpHniOHOByio KOJiOHHy 1, roe 4>jierM0g 
mjiaexcH KOHACHcax KpnirroHa. IIocKOJiBKy xexpa^xopMCxaH CF4 h ^npyrae npHMecH, hmck)- 
mHc npH OAHHaKOBOM AaBjicHHH xcMHepaxypy KHneHHa BBme, hcm TCMnepaxypa KHnemw 
KpnnxoHa, mjiaioxcji TpyOTOJierynHMH no oxHomcHmo k iq)HnTOHy, ohh BMecre c KpnnxoHOM 
KOHqeHipHpyKyrcH b Ky6e 8-2 kojiohhbi, oiKy^ia no jihhhh 25 noxoKa npoMe»cyxoHHBix npHMc- 
cefi Hepe3 HcnapaxejiB 26 Moryx 6Brrb BBmcACHH hs ycxanoBKH h HcnojitsoBaHBi KaK KOHeHHwfi 
npo^iyKx, HanpHMCp, npH npHMeHCHHH KpnnxoHa b KanecxBe rasa-HanojiHHxejw okohhbk cxck- 
jionaKcxoB hjih nanpaBnenH b ycxpoilciBo 28 c6opa cflyBOK hjih nepes ycxpoficrno 27 hobbi- 
meHHH flaRneHHH BOSBpan^cHH b KOHxaKXHyK) ^jacxB npejuBapHxcjiBHoli pcKXH^HKai^HOHHofi ko- 
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Hs rOJIOBbI KOJIOHHH 2 BBIBOJO^aX no JIHHHH 24 nOTOK OHHmeHHOg KpHHTOHOBOfi $paK- 

itHH, y3Ke He coflep^KamaS TpyOTonexynHX no OTHoraeHHK) k iqpHnxoHy npHMeceg h Hanpas- 
JMEOT B cpeOTioio HacTB npojoyKaHOHHOH KpHnroHOBoft KonoHHBi 3, r^e ^jiemoH aBJiaexcfl 
KOEmeHcaT KpHHTOHa. B peayjEbTare npoi^ecca peKTH4)HKarcHH b Ky6e 8-3 co6HpaeTC^ npo^yK- 

imOHHBlg KpHnrOH, KOTOpBIH nO JIHHHH 30 HOTOKa IipO^^yKIXHOHHOrO KpHHTOHa BUROff^ H3 yC- 
XaHOBKH, a H3 rOnOBH npOflyKD(HOHHOH KpHnTOHOBOH KOJIOHHBI 3 HO JIHHHH 29 BhmOjm nOTOK 

(n^yBO^max raaoB kphiitohoboh kojiohhm, KoxopHa b CBoeM cocraBe co;^epHHT kphiitoh h 
Bce jieryHHe no oiHomeHHio k KpHnxoHy semecxBa h HaxipaBJiHiOT b cpeflmoio HacxB kohohhsi 
BBmejieHHK KpHnxoHa 6. Kax yace o™eHajiocB Btmie, b saMKHyroH nojiocxH 12-6 KOHfleHcaxo- 
pa-HcnapHxejw 7-6 naxojmcR aaox npn ;iaBjieHHH iipH6jiH3HxejiLHO 2,5 MITa, a b KOHxaKXHofi 
nojiocxH KOJiOHHH KpfflixoH. IIoaxoMy B Hanajie nycKa ycxanoBKH ^jiemoH b KonoHHe Btmejie- 

HH5I KpHIIXCHa iffiJIHCXCH KOH^eHCaX KpHXTTOHa, KOXOptlH oGpasyeXCH Ha HOBepXHOCXH KOHwen- 

caqHH 14-6 Ges BOSHHKHOBeHHa xBep^ofi (|)a3Bi. 

no Mepe no^a^H b KoxroHHy BBmejieHHH KpEooixoHa noxoKa oxAyBOHHHx raaoB kphiito- 
hoboh KOJIOHHBI jiaBJiCHHe B HCH yBejiHHHBaexcH, ero yMeHBinaioT ro npe^ero SHaHCHHJi ox- 
BOAOM HeKOH;^eHCHpyK)mHxc)i ra30B no jihhhh 37 noxoKa HHSKOKHnamnx npHMeceft h o^ho- 
BpeMeHHBiM nocxeneHHBiM yMeHBnreHHeM ^laBjieHHa a3oxa b saACKHyroS nojiocTH 12-6, Koxopoe 
ocymecxBjimox yBejiHHCHHeM noBepxHocxH 13-6 KHneHHfl xjiafloarenxa nyxeM yseJiHHeHiM ero 
ypoBHH. npH yMeHBnreHHH ^aBJicHH^ aaoxa b aaMKnyxoH hojiocth 12-6 flo 0^-5-0,25 Mlla 
^jiema b kojiohhc BBmejieHHii KpHnxoHa yxe coctohx h3 cmcch HH3K0KHiifflDD(Hx ^raawKOcxeH 
(N2, O2, At), a co;tepacaHHe KpHirroHa b jihhhh 37 noxoKa HHSKOKHiwmHX npHMecefi He npe- 
BBnnaex 0,3% 06. IIpH 3T0M no^ta^y xjiaflarcHxa b KOH^ieHcaxop-HcnapHTCJiB 7-5 nepesoAflr Ha 
JiHHHK) 16-6 HenocpeflcxBCHHo B saMKHyTyio nonocxB 12-6 c bbiboj^om napa xJi^areHxa no jih- 
hhh 20-6. 

IIoTOK HHSKOKHnan^ npHMcceH M h3 ronoBBi kojiohhbi wmojiemuL KpHnxona 6 bbibo- 
flJiT H3 ycxanoBKH HjiH nanpasjiflioT b ycxpoficxBo 28 c6opa c^yBOK hjih nepea ycrpoHCXBo 43 
noBHmeHH^ flaBJieHHH B03BpamaioT b KOHxaKiHoe npocxpaHcxBo npeOTapniejiBHog peKXH^H- 
KaiiHOHHoft KOHOHHBi L Hs Ky6a 8-6 noxoK BBmejienHoro KpHnroHa H ^epea HcnapHxejtt 26 
BBiBo^tflT H3 ycxanoBKH HUH HanpaBjiflioT b ycxpoHCXBO 28 c6opa cj^yBOK hjih nepea ycipoHcxBO 
41 noBBnneHHfl ^^asneHHH B03Bpan][ai0T b KOHiaKTHoe npocxpaHcxBO npeflBapHxejiBHofi peiCTH- 
^mcaipfOHHoS kojiohhbi 1 . 

H3 Ky6a 8-1 npeflsapHxejiBHOH peKrH$HKai(HOHHofi kojiohhh 1 noroK KceHOHOBoft 
^paKiXHH B HanpaBJMKyr no jihhhh 23 b cpejmsoio nacxB flonojiHHTejiBHofi kcchohoboS kojioh- 
hbi 4. IIpH 3T0M OflHOBpeMCHHO B saMKHyxoH HOJIOCTH 12-4 KOH^ieHcaTopa-HcnapHTejw 7-4 
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npoHSBOAsrr nocxeneHHoe noBtinieHHe ^laBJieHM KHcnopowo-KpHirroHOBofi cmcch jip -2,5 
Mlla , KOTopoe ocymecrojunor yMCHBineHHeM noBepxHocra 13-4 KEmeHM xjismoareHra nyrcM 
yMCHBineHM ero ypoBM. IIpH AOCTBraKeHHH ^aBJieHM -2,5 Mlla Ha noBepxHocra KOH/^enca- 
miH 14-4 o6pa3yeTCH KceHOHOsaa ^Jieraa, a kphhtoh CTanoBHrca HeKOHAencHpyiomHMca ra- 
30M. B pesyjiBTaTe npoAecca peKra^mcaiiHH b Ky6e 8-4 BMecre c Hacxbio KcenoHa KOH^eHTpH- 
pyKxrca Bce npHMecH, HaxoflamHecx b noxoKe kcchohoboh (|ipaia^HH, HMeiomHe TCMnepaxypy 
KHneHM BHrae, hcm TeMnepaiypa KmieHM KceHona, b t.h. C2F& CFCI3, CF2CI2, h jsp, H3 Ky6a 
8-4 noTOK BBicoKOKHMmHX npHMeccH H no JIHHHH 32 Hepes HcnapHTejiL26 BbiBOOTT H3 ycxa- 
HOBKH KaK KOHeHHBifi upoffyKT, HanpHMcp, npH npHMeHCHHH KceHOHa b KanecTBe raaa- 
HanojiHHTejiH okohhbdc creKJionaKeroB hjih BOSBpamaioT nepes ycxpoHCXBo 33 noBwineHHH 
;^aBJIeHEW b KOHTaicraoe npocxpaHCTBO npe^apirreJiBHOH peKTH(i>HKaimoHHOH kojiohhbi 1 hjih 
HanpaBJWioT b ycTpOHCXBO 28 c6opa cj^yBOK. 

Hs rojioBM ;ionojiHHTejn>HOH KceHOHOBOH kojiohhbi 4 no jihhhh 31 hjih hs BepxHCH 30- 

HH KOH^eHTpa^HOHHOH HaCTH AOHOJIHHTeJIBHOH KCCHOHOBOH KOJIOHHBI 4 HO JIHHHH 44 HOTOK 

OHHmcHHOH KcenoHOBOH ^poKom 3, co;^ep^amHH B cBoeM cocrase tojilko kcchoh h KpnirroH, 
HanpaBjunoT b cpCOTJOio nacTL npoj^yKimoHHOH KcenoHOBOH kojiohhbi 5, r^e ^JieraoH hajmct- 
CH KOHzieHcax KpHirroHa. B pesyjiBxaxe npoqecca peKXH4)HKauHH b Ky6e 8-5 co6HpaercH npo- 
AyKimoHHBifl KcenoH, KoxopBiH HO JIHHHH 36 Hepes HcnapHxejiB 26 BLiBOflflx H3 ycxanoBKH, a H3 

rOJIOBH npO,ZiyKIlHOHHOH KceHOHOBOH KOJIOHHBI HO JIHHHH 34 BBIBO^ilX HOXOK OX^iyBOHHBK ra- 

30B KceHOHOBOH KOJIOHHBI K, KOxopBiH HaiipaBJOTox B ycxpOHcxBO 28 c6opa c^tyBOK HJIH Hepes 
ycxpoHcxBo 35 noBBimeHHx AaBJicHHH BosBpamaiox b KOHxaKXHoe npocxpaHCXBO npcOTapH- 

XeJIBHOH pCKXH^HKaiXHOHHOH KOHOHHH 1 . 

IIpH Ox6ope OHHmeHHOH 4)paKmiH H3 BCpXHeH 30HW KOH^eHrpa^HOHHoja HaCXH 
;i;onOJIHHXejIBHOH KCeHOHOBOfi KOJIOHHBI 4 no JIHHHH 44 B ;^0^0JIHHXeIIBH0H KceHOHOBOH 

KOJioHHe 4)jierMofi jibjihcxch KOH^encax KpnnxoHa, to> nosBOJiaex yMenBinHTb paSonee 
AaBjicHHe KHCJiopoOTo-KpHiixoHOBOH CMCCH B saMKHyxofi nojiocxH 12-4 KOHfleHcaxopa- 
HcnapHxejw 7-4 c 2,5 Mlla flo 0,2 - 0,25 MTIa. 

IIpH Heo6xoOTMGcxH ocxaHOBKH ycxaHOBKH Bce co;^ep:KHMoe KOHxaKXHoro npocxpancx- 
Ba KOJiOHH 1,2,3 nocne HcnapeHiM nepenycKaiox b kojiohhh 4 h 6, oxKy;ia no JiHHHflM cooxsex- 
cxseHHO 32 H 38 aanpaBjiaiox b ycxpoficxBo 28 c6opa c^tyBOK h flajiee nepes ycxpoficxso 35 no- 
BKnneHHH ^aBJienHH no jihhhh 42 bbeboahx h3 ycxanoBKH b xpaHHjmme jiflz nocjxeflyiomefi ne- 
pepaSoxKH, nocjie cSpoca coflepaECHMoro KOHxaxxHoro npocxpaHcxBa kojiohh b ycxpoftcxBO 28 
c6opa c^oK, BBHiycKaiox KHcnopoflHo-KpHnxoHOByio cMecB H3 saMKHyxBK npocxpancxB 15- 
1-^15-5 KOBWCHcaxopoB-HcnapHxejieg cooxBexcxBCHHO no jmHnaM 20-1-5-20-5, oxKy^(a nepes 
ycTpOHcxBO 35 noBBnneHHa ^casjieKHH no jihhhh 42 Hanpasiiaiox ee hs ycxanoBKH b oxflCJiBHoe 
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xpaHHJiHue jxjiK nocneAyiomero HcnojitaoBaHHfl no HasHa^eHmo. 

IIpeflnaraeMHe cnoco6 h ycipoHCXBo pas/iejieima KpHnTOHO-KceHOHOBoro KOHEteHxpaxa 
npaKTHHecKH c jik)6bimh rrpHMCc^MH nosBOJiaioT jiooTisyjh K03^<^HipieHT H3BJieHeHHH no Kpnn- 
TOHy H KceHOHy He MCHee 0,99995 npH C0Aep»caHHH npHMcceg b npoi^yioxHOHHBix KpHrrroHe h 
KceHOHC He 6ojiee 10-10"^^ o6.;iojih. 

npe^oaceHHHe cnoco6 pasjateJieHHa KpHnxoHO-KceHOHOBoro KOHueHrpaxa h ycTpoficxBO 

OTH ero OCymeCTBJieHHH n03B0JIHK)T HOBBICHTB SKOHOMHHHOCTb npH nOJiyneHEH 0Co6o HHCTMX 

KpairroHa h KcenoHa sa cHer hx MaKCHMajibHoro HSBJieneHiM h HenpepLiBHocTH ^po^ecca. 
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OopMyjia HSoSpexeHHfl. 



1. Cnoco6 pasfleneHHH KpHirroHO-KceHOHOBoro KOHr^einpaTa, oMHmeHHoro or yrjicBO- 
AopoflOB, BKjuoHaioiUHfi pasflejieHHe noxoKa KpHirroHo-KceHOHOBoro KOHaempaTa b npcOTapH- 
xejiBHoS peKTH^mcaioioHHOfi KOJioHHe c oSpasoBaHHeM noxoKa KpHnxoHOBog ^paio^HH h noxo- 
Ka KceHOHOBofi ^paxnjsB, no^iany h pas^ejieHHe noxoKa kphiixohoboh ^paKixim b npo^iyiaxHOH- 
HOH KpHnxoHOBofi KOJiOHHC c o6pa30BaHHeM noxoKa npoityKi^OHHoro KpnnxoHa h noxoKa ox- 
AyBoqHbDC rasoB KpHnxoHosofi kojiohhu, no^a^ h pas^ejieHHe noxoxa KceHOHOBog ^paKi^iH b 
npo^ipioHHofi KceHOHOBog KOJioHHe c o6pa30BaHHeM noxoKa npo^yKipiOHHoro KcenoHa h 
noxoKa oxAyBoqHBix raaoB kcchohoboh KonoHHH, oxjmnaiomHficH xeM, ^o noxoK KcenoHOBoS 
^paicmiH nepcji no]m^Q& h paaAeJieHHCM b npoAyKitHOHHOfi KceHOHOBOH KOJiOHHe j5onojfflH- 

XeJIBHO paS^eJIHIGX peKHK^HKaUHeH B AOnOJUfflXeJIBHOH KCeHOHOBOH KOJiOHHe c o6pa30BaHHeM 
nOXOKa OHHmeHHOfi kcchohoboh 4>paKnHH, OX6op KOXOpOH OCymeCXBJMOT H3 BepXHeH 30HLI 

K0H^eHxpa^H0HH0^^ HacxH ^^onojmHxejiBHOH kcchohoboh kojiohhh h uojushot Ha pas^ejieHHe b 

npO^^yKItHOHHJOEO KCCHOHOByK) KOJlOHHy, H HOXOKa BHCOKOKHnmpDC npHMCCeii, nOXOK KpHHXO- 

hoboh ^paKDiHH nepe;^ noj^ancH h pas^^ejicHHCM b npo;^yKn;HOHHOH KpHnxoHOBofi kojiohhc ^p- 
nojiHHxejiBHO paaACJDnox peKXH4)HKaii;HeH b ;^onojiHHxejiBHOH kphhtohoboh kojiohhc c o6pa30- 
BaHHCM noxoKa onnmcHHOH kphhxohoboh $paKrpiE, KoxopBiS noji&soT na paa^eJicHHe b npo- 

^QTCEpaOHHyK) KpHHXOHOByiO KOHOHHy, H HOXOKa npOMC^KyxOHHBIX npHMCCCH, noxoK OX^tyBOH- 
HKK ra30B KpHHXOHOBOH .KOJIOHHH ;0(OnOJIHHTeJIbHO paS/tCJiaiOX pCKXH^HKaitHCH B KOJIOHHC BM- 

ACJicHH^ KpHnxoHa c o6pa30BaHHCM noxoKa HHSKOKHiwmHx npHMCCCH H noxoKa BLmCJICHHOrO 

KpHHXOHa, npHHCM HOXOK BBmCHCHHOrO KpHIIXOHa H HOXOK 0X;5yB0HHBIX ra30B KCCHOHOBOH KO- 

jioHHEi HanpaBjiHiox Ha pasAcneHHC b npcOTapHXCjiBHyio pcKXHiJimcai^HOHHyio kojiohhy, npH 
3X0M sanycK pcKXH^HKaoHOHHBix KOJiOHH B pa6oTy ocymecxBJwrox c noAann b kohx^kxhoc 
npocxpancxBO kojiohh KpinrroHa. 

2. CnocoS pa3^^eJIeImH KpunxoHo-KCCHOHOBoro KOHX^CHxpaxa, oHHi^eHHoro ox yracBo- 
ffflpoppB no n.l, oxjmqaioniHSc^ xcm, qxo oSpasoBanae ^hcfmh b KOHAeHcaxopax-HcnapHxejisx 

peKXH^HKaqHOHHHX KOJIOHH npOH3BO;iSX B yCJIOBHHX, HCKJnOHaK^mCHX B03HHKH0BeHHe TBepAoS 

^asH. 

3. YcxpoHcxBO jm^ pasAeneHHS KpHnxoHO-KCCHOHOBoro iconneHxpaxa, OHHiueHHoro ox 
yrjieBOj[{opo;[(OB, BKjnonaioniee mmoo noxoKa KprnrroHO-KceHOHOBoro K0Hi];eHxpaxa, nExaio- 
myio iipe;[^BapHxeJiBHyK) peKXH^HKaiptOHHyio KOJionny, npoj^yKipoHHyK) KpHnxoHOByio ko- 
jioHHy c jiHHHefi noxoKa oxjo^ohhbix rasoB KpnirroHOBoS kojiohhu, coeAHHCHHyK) jmHHeil no- 
xoKa KpmrroHOBOH ^paKipH c npe^iBapHxcjiBHOfi peKXH^^^KaixHOHHOH kohohhoh, npo^yKonoH- 
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HyiO KCCHOHOByK) KOJIOHHy C JfflHHeg nOTOKa OTflyBOHHBK raSOB KCCHOHOBOfi KOJIOHHLI, coeOT- 

HCHHyio JiHHHeg noTOKa KCCHOHOBOH ^paiomH c npeOTapHxejiBHofi peicrH^yHKaixHOHHoa ko- 
JiOHHoS, Ka^afl H3 KOTopBix CHa6»ceHa KOHfleHcaxopoM-HcnapHxejieM h TepMonpeoSpaaoBaxe- 
JiCM, OTJiHHaioraeecfl tcm, to) Ha jihhhh noTOKa kcchohoboh 4)paKi^HH ycxaHOBJieHa ;?onojiHH- 
xejiBHafl KceHOHOBaa KOJioHHa c naxpyGKOM BHxoAa noxoKa orameHHOH kcchohoboh 4)paia^HH 
B BepxHefi 30He KOHaenxpaj^HOHHoS nacxH, CHa63KeHHaH jmnneH nHxaHHH wnojnmxejiBHOH 

KCCHOHOBOfi KOJIOHHH, JIHHHeg nOXOKa OHHmeHHOH KCeHOHOBOH (^paKIIHH H JIHHHeS HOXOKa 
BHCOKOKHIWnmX npHMeCCH, npHHCM JIHHM IIHXaHHH AOnOJTHHXeJIBHOH KCCHOHOBOfi KOJIOHHBI 

coeOTHCHa c miHHeH noxoKa KceHOHOBoK $paKn;HH, jihhhh noxoKa oHHmcHHofi KcenoHOBofi 
4)paiap[H coeflHHeHa c naxpy6K0M B£Ixo;^a noxoKa OHHmeHHofi KceHOHOBOH ^poKum h c jihhh- 
efi HHxaHHa npoayioiHOHHOH KcenoHOBOH kojiohhi,i, na jihhhh noxoKa KpmrroHOBOH 4)paKaHH 
ycxBHOBJieHa flonojiHHxejibHaH KpHnxoHOBaa KOJioHHa, cnaS^eHHaa jiHHHeii imxaHHH ;ionojiHH- 

XeJIBHOH KpHHrOHOBOH KOJIOHHH, JIHHHeH HOXOKa O^qeHHOH, KpHnXOHOBOH (i)paKqHH H JIHHH- 

CH noxoKa npOMe^yxoHHHx npHMecen, npHHCM jihhhh nnxaHHH ^lonojiHHxejiLHofi KpHnxoHOBOH 

KOJIOHHM COeOTHCHa C JIHHHeH HOXOKa KpHHXOHOBOH $paKipUfI, JIHHHH HOXOKa OHHmeHHOH 

KpmrroHOBOH $paKi?aH coe/pmeHa c jmnneH iiHxaHHH npo^iyiatHOHHOH kphhxohoboh kojiohhli, 
Ha jihhhh HOXOKa oxjtyBOHHBix rasoB kphhxohoboh kojiohhbi AOHOJiHHxejiBHo ycxaHOBJiena ko- 
JiOHHa BbmejieHHH Kpnnxona, CHaS^eHHan JiHHHeH imxaHHH kojiohhh BBwejieHHH KpnnxoHa, 
JIHHHeH HOXOKa HH3K0KHiiHnjgax npHMeceS h jnniHeH noxoKa BBmejieHHoro KpimxoHa, npHHeM 

JIHHHH HHXaHHH KOJIOHHBI BtmeneHHH KpHHXOHa COe^HHeHa C JIHHHCH HOXOKa OXJ^yBOHHHX Xa- 
30B KpHHXOHOBOft KOJIOHHBI, HpH 3X0M JIHHHH HOXOKa OX^iyBOHHfclX XaSOB KCeHOHOBOH KOJIOHHH, 
JIHHHH HOXOKa BblCOKOKHHHmHX HpHMeCCH, JIHHHH HOXOKa HpOMe^KyXOHHHX npHMeCCfi, JIHHHH 
HOXOKa HHSKOKHHHmHX HpHMCCeH H JIHHHH HOXOKa BU^CJieHHOrO KpHHXOHa COCOTHeHH C yCX- 

poScxBOM c6opa c^yBOK h ^epea ycxpoHcraa noBBnncHHH aaBjicHHa coe^tHHeHM c KOHxaKXHofi 
HacxbK) npcflBapHxejiBHofi peicrH^HKaiptOHHOfi kojiohhm, npHHCM KOHqeHipaQHOHHBie nacxH 
KonoHH wnoJiHHxeJiBHo cHa6»ceHH nrrp[epaMH BHso^a ynpeHc^aionmx anajiHsoB, a .xepMonpe- 
o6pa30BaxejiH ycxaHOBJiemi BBime noflBo;noB hoxokob iiHxaHHH kohohh na paccxoHHHH L=(0,4 - 
0,8)H, r;i;e H-Bbicoxa KOHD[eHxpai^HOHHo8 nacxH cooxsexcxByiomefi kojiohhh. 

4. ycxpoficxBO ffflz pas^iejieHHH KpHnxoHO-KCCHOHOBoro KOHucHxpaxa, OTOmeHHoro ox 
yrncBOAopojlOB no n, 3, oxjiHHaiomeecH xcm, mo KOH^tencaxopBi-HcnapHxejiH kojiohh co^epMcax 
saMKHyxyio hojioctb, pas^enaEOiEtyio noBCpxHocxt KHHCHHa xjia^iareHxa h noBepxHOcxB koh- 
fleHcanHH napoB ^jieimi, aanoimeHHyio pa6oHHM xeJiOM, npHHCM saMKHyxHc hojiocxh KOHflen- 
caropoB-HcnapHxejieii IIpe;^BapHxeJIfcHofi[ peKra^HKaimoHHofi kojiohhh, iipo;QrKB[HOHHoft kphh- 
xohoboh kojiohhbi, npOflyKICHOHHOfi KCCHOHOBOS kojiohhh, flOHOJIHHXeJIBHOft KpHirrOHOBOfi KO- 
JIOHHH H JIOnOJIHHXejIBHOfi KCCHOHOBOfi KOJIOHHH HaCXHTOO SaHOJIHeHH Haca^^Kofi H paSoHHM 
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TCJiOM aBJwexcii cMecB KHCJiopOAa H KpanroHa, a pa6oHHM tcjiom b saMKHyrofi nojiocra koh- 
AeHcaTopa-HcnapHxejifl kojiohhm BBmeneHM KpanroHa HBJMercH a30T, npH otom npe^BapH- 
xentHaa peicni^HKaipioHHaa KOJioHHa coeOTHCHa xpyGonpoBO^oM c hctohhhkom KpanTOHa. 
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